The volcanic ash or 'tephra' cloud resulting from the relatively small (volume and VEI) eruption of 13 the Icelandic volcano Eyjafjallajökull in 2010 caused major air travel disruption, at substantial global 14 economic cost. On several occasions in the past few centuries, Icelandic eruptions have created ash 15 and/or sulphur dioxide clouds which were detected over Europe (e.g. Hekla in 1947, Askja in 1875 
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several existing problems with current tephra studies and suggest agendas for future research.
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The 2010 Eyjafjallajökull ash cloud
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The Icelandic volcano Eyjafjallajökull erupted after nearly 190 years of dormancy on the 20th March 26 2010, creating a large tephra cloud over most of northern Europe (Fig. 1 ). This eruption was shortly 27 followed by the ash cloud originating from Grímsvötn in May 2011, which deposited basaltic ash 28 over northern Scotland. Together these recent events suggest that volcanic ash clouds regularly 29 affect Northern Europe. However, prior to this, the last major ash cloud to extend into Northern
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Europe was from the 1947 eruption of Hekla. The volcanic ash cloud resulting from the relatively low 31 volume eruption of Eyjafjallajökull caused major air travel disruption over many parts of Europe, at a 32 substantial cost to the European, and the global economy. Steps are now being taken to prepare for 33 similar events in the future, by revising policies around safe operation of aircraft in and around 34 volcanic ash clouds, using infrared technologies for ash detection, and developing insurance 35 schemes for travellers disrupted by volcanic ash. In order to prepare for future events in a cost-36 effective manner, it is important to know how frequently such events affect European airspace. Ash 37 from the eruption of Eyjafjallajökull in 2010 was found at a ground level in many northern European Table 1 . The tephra layers found in the peat bogs and lakes of Britain and Ireland.
